Direct link from the suprachiasmatic nucleus to hypothalamic neurons projecting to the spinal cord: a combined tracing study using cholera toxin subunit B and Phaseolus vulgaris-leucoagglutinin.
By combining retrograde and anterograde tracing, evidence for a bineuronal connection from the suprachiasmatic nucleus (SCN) to the intermediolateral cell column in the spinal cord (IML) was obtained. The retrograde tracer cholera toxin subunit B (ChB) was pressure-injected into the spinal cord and the anterograde tracer Phaseolus vulgaris-leucoagglutinin (PHA-L) was iontophoretically injected into the SCN. The two tracers were visualized simultaneously by a double immunohistochemical procedure. In the hypothalamus, ChB injections gave rise to retrogradely labeled cell bodies in the paraventricular nucleus, retrochiasmatic area, perifornical region, lateral hypothalamic area, and the posterior hypothalamic area. The SCN were found to project to all of these areas. Furthermore, spinal-projecting neurons were found in the brain stem, but no efferents from the SCN were observed to innervate these areas. In the most sparsely innervated areas, the lateral hypothalamic area and the perifornical region, only occasionally a PHA-L fiber in close apposition to a ChB-ir cell body was observed. This was also the case in the retrochiasmatic area and posterior hypothalamic area, although these areas received a moderate number-immunoreactive (ir) PHA-L-ir fibers. The highest number of closely apposed PHA-L-ir fibers and ChB-ir cell bodies was observed in the dorsal parvicellular and in the ventral division of the medial parvicellular paraventricular nucleus, which were also the areas receiving the densest input from the SCN. By anterograde tracing from the paraventricular nucleus of the hypothalamus, the exact topography of the terminal field formed by descending paraventricular neurons was established. Thus, it was confirmed that the paraventricular nucleus of the hypothalamus predominantly innervates the IML. The present study suggests the existence of a bineuronal link between the SCN and the IML, possibly involved in transmission of circadian signals from the endogenous clock to the pineal gland and other organs receiving sympathetic afferents.